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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve performance and 
reduce cost by improving the phase noise. LO leak or return 
loss of low-pass offset. 

SOLUTION: In order to reduce phase noises, a tuner 101 for 
CATV is basically constituted by adopting a single version type 
system having one local oscillator and one mixer or the like. In 
this case, an additional circuit composed of an AGO circuit 70 
for controlling the gain of input signal frequency, an amplifier 80 
and an LPF 90 is inserted between an HPF/LPF 41 and a 
switch 42 on the preceding stage of tracking filters (43, 49 and 
55). Thus, since the isolation of input to each mixer is improved, 
the occurrence of LO leak and return loss or the like is 
suppressed, performance can be improved and costs can be 
reduced. Besides, since frequency division is performed by a 
variable frequency divider 67 without using the fixed frequency 
division prescaler of the PLL circuit, the phase noises caused 
by the low-pass offset of local oscillation frequency are 
reduced as well. 
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I 

JO 

^MriHI i.tz:it ti-^ CAT vamSMo 
m<r>cArv^mmmo 20 

[0 0 0 1 ] 

f&^te/<tcATvsft3SHi-Biiu. m^mm^mv-'!^ 

<Dc AT v^mmm^^m-r^o 
[0002] 

i^B^WL^ (i^lT. CATV tW-t) ;5«ai$il.rv^ 

So 

[0 0 0 3] CATVji, ^»^r>^»Jft<otkTmi&t 

Lxmj^<^RLXi^^. m^xnc AT v^mm(D^ 

g *5 it c A T V o 35{:^f6] 1^ - f ^ *IK^b o t:: 

[0 0 0 41 CATVCIi, Kl^<7?i6±i&7" W 

U<. ^ft^ h\ZCATV\Zi6i'^i>^—:/jl^ 

:^ 7 5*-^^ <^>^r^^i^i^'-- 1^- ;^ V ;^ T- tj ^ V N Afl ^« 6 0 
[0 00 5] tz^x. cATv^^m-^m^^r-ru^ 
:*r^* H-r s?^5^ >^u:^^o c a t v SrSffBTH/jj c A 
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«»i 2 0(7>^ffl5%tg^$r{i;trv^5o CCOct ^/Jr^T^ 
yuj:^— C AT — :»-$rlgI 4 {w^fo 
[0 00 6J lg|4«ffi*<73CATVS{i^®^^t. 
>^;u;^-x<:fe-^OC AT Vf^*—- ^^J^7F:-^::/d y 

(0 0 0 7] I2l4{c:^i-ct CATVf-oL— 

^<oBmmf^^^i.xBv^^ini^^mm^ (RPft^) 

A;^$i^fcRFft^f±. LPF, H P F l (CjiorBlfSt 
^aSSSc^iSCcoi'^Sriiia^-ityii&i::. AGC[Hl^2tcmj^ 

[0 0 0 81 AGClHlK2li. |gl7FL/jrV^AGC[HlKi>i 

mn^^hcORF AGCm^'{:imri\,^X. Xt^^i^tLRF 

[0 0 0 9] AGC(m^otti;^^t-§-H. r>'7'3{::j:o 

ti^xtstm-r^m^i^^^) i 3^>hm^^i^i>^mm 

m^t. ^*&$4^ytRF^t#co^^K^S:t Srjl'^LT5cco 

l^lfCTfcoT. gtlBgg 1 1 3t^^(D^mm 

feafe^fflv^-SwiiJwJ: 0. r>'7'3*^^oA:^fS^SrT 
^.:/=i>/^-hLi:i8tl Fft^ (*W^iS1&ft#-) (c 

[0 0 1 Ol HPF S*±A;f3$;h.yt I8t I Fft-^«os« 
;«»^iii@^'frrBPF6t::e^*&L. iSii$ny^i««^ 
1 8t I F it-f-ti B P F 5 t;i J: o T ^;£cO^«;a5ifJ(5S 
$ C 2: -e C A T V 1 -^^ V J^/u-lB ^ 0»«Oft ^ i: 

[0 0 1 11 «2oa-&s»8fi. Ig2cr>^jfi»:^««r 
X. r>^':/7t^h<r>K:hm^^^^i^^>y'^-hVX2, 

8tiFft# (^M^ftftft^) da^ifttrLPFQt::^ 

[0012] LPF9H. A>3$^^/i:2st I FV^^'<D{&. 

^m.ii^^mm^^xT>^io\z^f^'t^^ r>^:fio 
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3 

[0 0 13] z.(D^o^j:mm:ix^. mx.\^-'^B<Dm 

[0 0 14] tZ^X. mJ&(D7^'< i^^^l^MLmX<DCA 

i,ii:$ixTv^<b, -tele. ^tE^m^tix^^^^i^'^^ji^ 
^<—i^Bi^^-c:f<D9':x--i'tLX\t. xut:'i^3>'S 
iilLT. TVirB&IE) \z1S^m^ h.X\^^^t(Di)m^ 

[0015] EI 5Hei^5feOWi/yu/^— v?3 >--ff^-:r<D 
<^>^^«r7j<^yn y^EI, 13 5 (b) W^a— •^{c:ffiv> 

F^, l'OC0y<^^h'\z^\f^X<0^fSim^^o 
[0 0 1 6] 0 5 (a) \Z.7jki-X0\C. TVffi^^--^ 

^>o Xtim^^l 1 a «:^LrA;^$iXfcRF(t-^fi, L 
PF. HPF ilcJ:o-c0f:^/^«»^«io;V^Sriiie$ii: 

[0 0 1 71 2*i. A:^^^^y^:RFft^S:^ 

4r <Dmmmz^t?^x 3 oic^j 9 e:tr ^ix-^^ns^iti- 

^^a? h7>'v/^>'^'7-</U^$^ (13. 19. 2 5) \Z 
mt}i-^o «^J^f:f>^-< y^l 2l«iioTA;^i^b tdS 

^xmi^<ommi>mm^inxri^zf (fet amp) 

2 OlC^:t?>o 

[0 0 18] r>^Z/'2 0it. A:^ft^^l2|^L/c^V^AG 

ClflIK;6»f>ofiJ1tffiiJMfi^»;ifi<5< u-</ut^ii«f -5 J: 
2Hc#;t6o h7^/^>':/:7-<;u>$r 2 1 li, ^^btcA 

o^Tv>^2 2{cj:oriiii$ix^«. 

2 3i::-^;t<5o 

[0 0 19] jg#«2 3(1. mn?tmm2 4i!>>h<oj^m 

ia«3&Srffil^-C. T>'7'2 2;!>^<bOA;tlf&-^Sr I Ff&^ 
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(^mm^^m^) iz^^^Lxmtii-^. cioiFit^ 
-tcT^^. BPF mmmv^^i^^) snc^-x-sc 

I ^fi:-^^as&l5-- i: ffi;^ Six?), 
[0 0 20] ia*»c:^i-PLL[HiK3 4H. ^SP 

ig^^is. 2 4Rrj3 0(7:>^mmmmzm^^^xmm 
m^-^^^v.. mmmm^'^±umnmm^i 8. 24 
Ru«3 oic:#;tewi:t;ij:t). ^^m^(o§^mmm»^ 

(0 0 2 1 1 *#:Wlwll. (215 (b) lC?3^t-cfc 5tC. P 
LLlnll^3 4tl. m^^mmiS. 2 4 j&tJ«3 OO^tX 

•f) t^h(Dm^^^mir^m-^^m^z ^t^hcom^t 

2/? A^m\^^^ZtX, WiU^WL^l 24&U«30 

[0022] Lyi:;i5^T. ±l2«lfiX(;)i/>'i/>'U>'<-'^ a 

x\^^^itt>. mn^mcom^sTF,Fmt. plloh: 
[0 0 2 3] tc-^r-. ±'^i.it2&m<o^^:f<r>^zu 

jRor-^u i/RD^T"^ -^^^$'>'UffiC AT V^3.— :h(7:>yy 

JO ^u^^/N'^^^g mwL^u^^m^ 2Wu 

5/s:9!>^w^ft5|gtg«^r2o:&UTV^$^^i!>. ^«FBISM« 

i^^^zfo:>'^^-±h\t-<x. m^m\z^nxhh. o 

[0 0 2 4] "kit. ^•:f;\^^>y<—i^B:y^^y<Di:,<D 
fi, 2o(75^$B^M<75^K»:36U-2GHz i:il5< WS! 

<^^^Ztt^h (ex. 3 5MHz/V^Jg) . 

40 ov>rH. 2o(D^fflJ|6S«i<0«:*BJiiP;5SJDD^$tt-cm 

1 0 0--9 0 OMHz irteV^ (e X. 15MHz/ 

[0 0 2 5] ift^, iiffl<b<^iiA/-cv^S'r-<^;>?i?^/ui*:32& 

CATV. iJ^Jilj^St^f^-^SriSiU— h-eea&1-S*fiS 
QAM^il^ (2 5 6QAM^j|&) "CJi. =3 >';^ 

3^ (ft#iae(2l) •ctD^^>';j</K7?WPSd5$fc< . o^t;) 



5 

Vy^^ Ix— v'g >';5Sj^J^>{tr ( e y e ^< ^ — 
[0 0 2 61 ti^5f$<^TVffl<7>^^— ^<7>1I|^ 

V yrl^^:^^ 5 1 2^mi^X 7 . 8125KH2(7?it 

ffl^^SiS^J'ilSr l/SJci-Si:. LOOiS^STEPtl 30 

6 2. SKHzl^l^'^So O^*?. ^H^(7)^ix-— 

»KH 2 /h^</jJSii: P L LOiS<b#*;&« 
[0 0 2 8 1 

5^ ^ ^ r i: ^ <b L O y - ^ ^ y - > D ;^ ^ t ^p-a- 
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[0 0 2 91 ^:lx. '^w^\%±m^mf^\z.m.h.xf^^ 

[0 0 3 0] 

(I®®$r««:$it^)/i:i6c7)^@:l If 1 tS«o:*:^§^ 
«Cff<5CATVgfg»ett. %nWL^%i^Ktitk\^^K 

^i'\zmmLxm:ti-^m:^j:»mmm^mt. mmm^mm 

^mim-k ^m^i.x^mmmm^^^f^^'t^m^^i^ 

i^m^k. m^mm^^kmf[d.mm^^^^m(Dm\^M 
m^m^^Mmt:mm't^mmmiE\z.j:^xm 

(0 0 3 1 1 m7^mim^<o:$imm\:i:it6\,^xns 
Ktimi'\^K:h^ir\.ft^^^m'&(ou^Mzmm\^xm 

^mmm^m-h(r>m:bm^km^mn^^mt-h<r>m 
n^^m^k^f^^x.x^mnmm'^^^^'t^. ^ss 
v^/u^^mit. m^mm^mkmt^mm^^^^m<o 

^xmmmmmm^in^^ zi^x,\:i^V. 
^^(D^.:b<or-( '^i:^m'r^:.kt^'s!mk 
fj:^'fttb. LO]J--i7^V P.^:^tS\\m\^xm^ 
mit^m^Zkti^X^:i>kkh\z. h^bSr^fifetc: 

-r^Zk:^^X^^, 

[0 0 3 21 m^^2\z.t&^(o^^m\::^hCATV^ 
ftSSSJi. W*^itc|E«<^CATvSmSfeB»;:i:fei^ 

X. ^td.mu^m^(Dmn^mmm^^mm'^m^j:PL 
p L L <Dttmmmmkmfs&mnmmm<omm:^y' ?/ 

[0 0 3 31 K^m2mm<o:^¥6m\z$3\^^xn. m^m 

^k ntits,mu^m^<omm:^r'^y t^^II;:^-^ < ^^g^tg 
mm^k<7:>m^-Sc^it^Xoi,z<tmitt^i^rfo. 
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[0 0 3 41 

[0 0 3 5] El 1 t^:*:^P^(C^^CATVg^tSgO- 
[0 0 3 6 ] 12! 1 (;:^-rj: 0 ^mm\:i^^CATV 

2>) 1 0 1 mnmi^^^»T^ii:it\c, 

[0 0 3 7] CATV^zL-:hl 0 

tt^h>. I^A;^4S^^4 1 a [21^ t/.^V^•-^. :x K^V 

K ^ P^*m ^> -t: > ^ -Iftfjg ici J: 9 aft $ i i t> -ir 
-://^^<?:>ei^»«c^^^^U-C^i3&$i^;taftf&^^ (RF 

^in^L-CA;^$ix/tRFft^fi, HPF» LPF41IC: 

[0038] HP F. LPF41tl. A;^ R F ft^^^JtS 

PF4 iottJ;?3li, -tog^, *^Sfi?^li^J-eSf;t{::|9:tt 
h^tii^Dum^t LX<DAGCM^ 7 0 (:i^j^$ti5>o 
[0 0 3 9 ] mPlHl^fi. ^Jx.*^HulSA;^iiig^4 1 a t 

AGClH)K7 0. T>':r8 0. LPF9 0;&««i(Cg9|SA 

[0 0 4 0] AGCIillS? Ofl. EI^L/j^V^AGClHllS 
«gW«F|5A^e>ORF AGCm-i-t::S-^i>r. Aj^^ixfcR 
Fft-^^o^mSriaii^JJu-<>'^tc^J(lLr/±i:^i-^o -o* 

[0 04 1 1 AGCisitt? ooffl:^jfg:f-ji, rvs^s o 

l^ctorli(^i$i^ytm. L P F 9 0 {c4-x.5>o LPF9 
Oti:A;^«^(^<&«coj^iS»j«;5^^iiia$itT. 
«KJcfK)f^i-S;:«:>r y^4 2(^>A:^«^fc^if^-t-S, BP*>. 
;j^^yf-4 2J[^|^<7:>^^— t-±!?^{::^x.^A;^ft^^ 
f't^JPlBli^cottiyjRFft^ir'rsCirlci t). S^lftO^B-g^ 
« (i2I4»t;:{iMI xa;IE«fe) 4 7. 5 3. S9\ziiiii^ 



(5) 0 - 2 9 4 9 2 9 

[0 0 4 2] P^-(^y^42\t. ^thtlR F it^-^^ 

^ <r>mmm^^t>^x 3 ^\z.^ y> m^x^^^ithMft^-r 

^'^^h'7>'^y^>'^y ^ ^\^^ (4 3. 4 9. 5 5) \Z 

m#f*. mu^m^5 4^mmi-^mm'ms. (mmm^B 

/O ^4 9«Cj:orm^<7:>^«*StJre$iX-CT>'7^ (FET 
AMP) 5 Otc4-;t-So 

[0 0 4 3] r>':/5 0«i. A;'^ft#^(a>7^U3^J^^^AG 
51tc^x.5o h7:y^>'^:7^/u^^5 Hi. ±IS h ^ 

:y^>'i/T7^;u^4 9 tmm\^mu^m^5 4 ^mmi- 
^mmmBL mmm&vt) ^zji^xm^summmm^ 

$iJ|JSLxm;^i-^o r<Diii;^;ft^*i. •eo^rvT's 2 
20 tc:J:o-Cii4i$ixytm. il^S (^jKS»aE«lffl5) 5 3 ic 

[0 0 4 4] ^-^^5 3fi. mn^m^5 4A-(h(D^m 

^iS»c^ffiv^r. r^'T'S 2;!>^^coA;^ft'i-«r I Fft^ 
Ji. ^o^s BPF (^raii:7^/u^5^) 6i\c^-^^:l 

or*ii|rl$tV;^g^Jw. tti:^ia^6 2 a SriO^LrEI^L/jt 

[0 0 4 5] ^(Dm(Dy<>' K. m-^:^'^ y^4 2 

i<? tcj: !?A;^«Sa . A;^i^c(w«-:5<y<> K(::W»?»;te> 

Ur. ^^Si4 7*yi:Jm#S5 9 0t±i;^l I Fft^;6iB 

PF61. rvi/e 2ir:n-ur£tj;^i^^6 2 a d^^m;^ 
[0 0 4 6] :i(DXo^J:mf&\::^M^. ^iiZ/unw^- 

4#(C2 5 6QAM<7?J: ^/cf#^^iQAM^::*5V^X. Wi^^ 

40 [0 04 7] ^/t. ±8B<0$P<. AGCInJS^70. T 

0^tt>*L P F 9 0<75f^^JPlHlK:?'c3-/i5'^pT^ h^y 

df^>'i/7-<>'u^ 4 3. 4 9. 5 5<7>griia:tci9:tt6:: ttc 
J:t). #a#»»c:*5*tSA;f3rw'y ^'-i/3>'S:ek»-^ 
y ^ ^-^^7 -f <7>i^WSr«»$i3: <& :i t ;d5 S 
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[0 0 4 81 I23*jr7r-rp L LISJ8S6 mU 

4 8. 5 4 5:0^ 6 0 <D^is^m^mzm-^\,^xm'^ 

m-§-€r^fi)cU. K^Jffll<t^€:±gB^las^S^4 8.5 4 

[0 0 4 91 :^m:mwmm\z.^\^^±i^p\^i^m 

5 3t I:: X^;5J^ $ ttr V ^ So 
[0 0 5 0] 0IJ^I^. P L LlH]^6 4tl. I2I2|C^-rj; 70 

((215 (b) S:8iJBtUrfll^$ix-C^.^So 

[0 0 5 1 1 LytTi^oT. :^%mrmm\zi^\'y^p\.h 

lE]g§6 4-Cti. (2I2tC^f cfc ^{C^^^M«S4 8. 5 4 
i^5>^Si6 7[cJ:t) (n/1) / (1/n + l) X^M 

U^^mAS. 5 4&t/6 0(D««;iJ6»$r»J«Slf Set 
[0 0 5 21 miwj;!!?, ^ f\^B^'C(r>^^>^f^ 

[0 0 5 31 f^x ±fSPLLlHlBg6 4Ji. ?2^3*5ft^^ (13 
5) {C:g^i-@^5^^:/y ;^';r-7^^tPal^<75PLL[el 

Kfflf^lt'^ffi uria 1 l;::^i-c A T vgftSS® «r«^ U 

X\,^\^^t^. |gl2|^^i-P L L[e3^6 4 ^r^ffltrfflfK 

[0 0 5 41 I2l3fi:*:^^(cffiSCATVSft^®(^<& 

^'Eir. E13 (a) I Fft#«|«^>f :r(Ot><?5-T?*) 

(213 (b) fil, Q^t#ft-i-|g®|^$^-i' >^<3:)tj(7>;&«^ 
^tb-CV^So j^. la 3 \:im'rf'=^—^ 1 0 1 {i> 121 1 id 
^i" ^ 1 l^lttfl^SKW T^Wja $ ^L^^ >b O ;6s ffl V > ^ 

19. 2a^S<Da3^tSiai«ADfS<?:>^ffi*CATV^=.- JO 
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[0 0 5 6] (213 ( a ) |c:^-r J: 5 I 

F^^:7'^7:>^rL-:^^i, 1211 t^Tj^-rCATVffi^^— 
1 0 1 cotti;^iJig^6 2 a d>^cQttJ;^ 1 Fm^^A;^i-rs 

BPF 1 0 2^«xSo BPF 1 0 2tt. Aj'j I Fff^ 

(r>mmmm.^mm\.x . t>-:/i o 2\z,m^ir^. r^- 

T'lOSJi. B PF 1 0 2(7:>ati:/jft-^$riiiHL-C. 
\zmihit\.1tm^^ mm^vm I X i:Sa«fe) l O 4 

(0 0 5 71 is-a-it 1 0 4 mu^m^ i o 7 co^&b 
^mmm^LtTi^yi o 3;6»f5oaj;^fS'§'t*-2a#i-s 

;^-rSo wOOi:^. ig?3^L/jru^A/D=J W'^-^ (K^ 

cx—^iiics^feis^ixsA/Dajtftss) ;ft<iES5iftf^-rs I 

Fft-^io;^ilS^^Ti$^'i7>'3>'>'<" Y-t^o 

[0 0 5 81 ^#§§1 0 4tCj;oT$^lZi^i6»aS«|$ 
I Fft^Ji, LP F 1 0 5fc:J:orm^O<6;«^^ 

^2I^L/c^^v^m'^-^taSfl5--tttJ:^$i^So wtoi; 

[0 0 5 91 -:^. QttJ:^^'-<:/o^:x 
-i-Jl. 1213 (b) tc^j^-TJ: ±iEfRH^(21 1 iCTj^-r 
CATVffi^^ca— M 0 160£tij^fiS^-7-6 2 a (bOfcti:^ 
I Fft^^A:^i-SB PF 1 0 2^ii;tSo BPF 10 

2ti. A;^i I Fm^tomm-mfiL^mwtx^x, r>:/i o 

3 (C^lt-rSo T>:/ 1 0 3 fi. B P F 1 0 2 (O^Mt 

^$rli*iU-C. ^i^^i^i^^e»{c:f^?l:xA;^l I Fft-^^ 

^ga-t-s^ia§s 1 0 8 d^jjs&i-So 
[0 0 6 01 5>sa§si 0 8j^. aj;^) 1 Fm^^mmmz 
iJ^Dx^ifiL. — 1 0 9 tc, 
iS-S-lii 1 2\z,mf}'t^o :Litih<r>m.^»i o 9. i i 

ii^^fi^it\.m'f^^'k.ii^nmi 1 5 J: or 9 Oftffiti 

[0 0 6 1 1 ::i^f^<75^'^§8 i o 9 . i i 2 ji. 
tbA;^$ixfc 1 Fft-^i. -ttv^ii^ffij&sS/jrS^ee* 
m^il^^ft^i: 5:^-8^ tT^fe»^lftL. f#P>;h.:t I F 
ft^^r. aJK$ tvS L P F 1 1 0 . 113 ic^ix-eixW 
*&i-So ^i^^. «-L PF 1 1 0. 1 1 3»Cj:oT-ttb 

mA;'3ft^<^^g:^^5>*siii§^ii;/t^. r>':;^i i 
1. 1 1 4lc:J;oX-etimie*i$ixr#aj;^«8^l 1 
la. 114aJ:f!?. (21^ L/j^v^^t•§•^aalHIK^a:»^& 
^ixSo ^(;itgl)l«t^^frp wtldct 9. 90S 

So 

[0 0 6 21 Lyh*«oT. 2|c^t6?^^ffi«^wJ:*^^^. 1211 



[0 0 6 3] jfe). :$imM^^^^i>mmmmm\z.t6\.^xit. 

[0 0 6 4] 

GClHlK? 0 i:r>':/8 0 2: LPF 9 0 "Cfllfi)^ $ 
HmmUi:f uy^ ^ Bias h ^ ^f- >'^:7 <^^®:»c 

^Wi-^ztti^xthitib, Loy -t^-^y >'o;^ 
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[1211] :^^m\zm^cArv^m»m(o-mmmmm 
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